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OBT^IT^^ POLYMERISATION OF ETHYLENE AND METHOD TO 



(57) Catalyst formula is 



(I 



m which Rz, Ri Rj, Rs, Rj, Rs independent each other arealkenic groups 
containing from I to 15 carbonic atomsarilic Groups xvith 6 to 15 carbonic'atoms 
a.kenanhc groups with 7 to 20 carbonic atomsarilalkenic groups with 7 to ^6 
carbonic atoms, Riand R^ndependent each otiier are H.alkenic groups with 1 to l"^ 
caroonic atoms, anlic groups with 6 to 15 carbonic atomsalkenarilic groups with 7 
to 20 carbonic atomsarilalkenic groups with 7 to 20 carbonic atoms, - C(0)OR- 
where R is a hydrogenated substitute with 1 to 15 carbonic atoms. - SUM, where 



M IS U Na. -K, NR"+, and R" is hydrogenated substitute with I to 15 

T ^-^i. * bivalent hydrogenated radical, for exarapWkandiUIic 

^H^"?" ?*"' ^>"5'f«IkandiiUic, bicyclealkandullic, cyclealkendiillic, bicycle'- - 
alkendulhc,arendiillic,arilalkandiiiuc,alkenarendiillic, with 1 to 20 carbonic atoms 
1,1 -ferrocendulhc radical, mono- or disubstitute l,r-ferrocendiillic radical, where 
are used as substitutes C(0)OR- or SOM and R' and M have the indicated values 
The catah st IS obtained when test forNi(O) compounds with bis^-ketoilides and " 
P polarised orunpolarised solvents or their mixtures at - 20 to 

. 13 pretensions 



(54) CATALYST FOR POLYMERISATION OF ETHYLENE AND METHOD TO 
OBTAIN IT 

Technical sphere. 

The invention concern the cataKst for polymerisation of ethvlenepbtainment 
of polyethylene and also the method for obtainment tlie catalyst. 
Prc\nous technical state. 



As it known that the nickel complexes, containin^elatical combined a- 
ketoillidicals ligands, are active catalysts foroligomerisation of ethylene until linear 
a-alkenes [L 2], In view of acceptor additives, those organic-nickel compounds 
change into catalysts for polymerisation of ethylene, increasing ther atalycal 
activitN- [3]. Nickel-illidical catalysts, described in the bibliography [6, 7] also 
polymerise the ethylene until polyethylene with different molecular mass, but they 
are obtained «in sim » in the beginning of the polymerisation test. All these nickel- 
illidical catalysts described in the bibliography can be used foco-polymerisation of 
ethj lene with dififerentco-monometrics untilobtainment of linear polyethylene with 
low densitv' [LLDPE] or fimctional polyethylenes with low densitv* [FLLDPE] [4, 3]. 

Technical main point of the invention. 

The general chemical formula of the catalj st for polymerisation of ethylene 
according to the invention is : 



in which Ri. R2, R3, Rs, R7, Ra independent each other arealkenic groups 
containing from 1 to 15 carbonic atomsarilic groups with 6 to 15 carbonic atoms, 
alkenarilic groups with 7 to 20 carbonic atoms^rilalkenic groups with 7 to 20 
carbonic atoms. Rand RMndependent each other are H,alkenic groups with 1 to 15 
carbonic atoms, arilic groups with 6 to 15 carbonic atomsalkenarilic groups with 7 
to 20 carbonic atoms, arilalkenic groups with 7 to 20 carbonic atoms, - C(0)OR*, 
where R* is a hydrogenated substitute with 1 to 15 carbonic atoms, - SXM, where 
M is Li, Na. K, NH-, NR'V, and R" is hydrogenated substitute with 1 to 15 
carbonic atoms, 

-R- is a bivalent hydrogenated radical, for examplealkandiillic, alkendiillic, 
cycle-alkandiillic, bicyclealkandiillic, cyclealkeudiillic, bicyclealkendiillic, 
arendiillic, arilalkandiillic, alkenarendiillic, with 1 to 20 carbonic atoms, 1,1'- 
ferrocendiillic radical, mono- or disubstitute l,r-ferrocendiillic radical, where as 
substiuites are used C(0)OR' ( R" is defined as above) or S6M ( M is defined as 
above). 

The catalyst for polymerisation of ethylene according to the invention is 
obtained w hen test ForNi(n ) cnmponn Hg wifh ^is<t'ketoillides and tiers-ohosohines 
in reactive medium of p olarised omnpolarised solvents or their giixtures at - 20 to 
80 ^. As Ni(0) compounds are used biS'L5-cvcleoctadicnickel (O), 
bisnorbornadicnickel (0),tetrakistriphenylphosphinenickel (O). Ai:>is-a ketoillidic s 
are used compounds which general formula is : 

o r 
6v 



in which Rt and R5 independent each other are H.alkenic groups with 1 to 15 
carbonic atoms, arilic groups with 6 to 15 carbonic atomsalkenarilic groups with 7 
to 20 carbonic atoms, arilalkenic groups with 7 to 20 carbonic atoms, - C(0)OR' 
where R' is a hydrogenated substitute with 1 to 15 carbonic atoms, - k<lM, where ' 

M is Li, Na, K, NH", NR"*, and R" is hydrogenated substitute with 1 to 15 
* carbonic atoms. 

-R- is a bivalent hydrogenated radical, for examplealkandiilUc, alkendiillic, 
cycle-alkandullic, . bicyclealkandiillic, cyclealkendiillic, bicyclealkendiillic' 
arendnllic, arilalkandiillic, aikenarendiillic, with 1 to 20 carbonic atoms. 1,1'- 
ferrocendiillic radical, mono- or disubstitute l,r-ferrocendiillic radical, where are 
used as substitutes C(0)OR' ( R' is defined as above) or S6M ( M is defined as 
^bov^y As tiers-phosphines a re used compounds which general formula is : 

P(Ri R- R3) 

in which Ri, Rz, R3 independent each other arealkenic groups with 1 to 15 
carbonic atoms, arilic groups with 6 to 15 carbonic atomsalkenarilic groups with 7 
to 20 carbonic atoms, arilalkenic groups with 7 to 20 carbonic atoms. 

As polarised soivfrnr^ dimno' synthesis of the catalyst according to the 
invention are used ethers containing from 3 to 20 carbonic atomketones containina 
from 3 to 15 carbonic atoms, esters containing from 2 to 15 carbonic atoms, 
tetrahydrofuranne, dioxanne, pyradine. 

As unpolarised solvents during synthesis of the catalyst according to the 
invention are used benzoL alkenaromatic carbohydrates containing fi-om 7 to 20 
carbonic atoms, alkanes containing fi-oni 5 to 20 carbonic atoms. 

The ca talyst for polym.erisatioa of ethylene according to the invention, catalyse 
the polymerisation of ethylene in state of solution or suspension in view of acceptor 
additives with concentration of the catalyst firom 1.15 to 1 mol L pressure of the 
ethylene &om 1 to 150 at, temperature firom 10 to 150-C, reactive time fi-om 1 min 
to 24 hours in reactive medium of polarised oainpolarised solvents or their 
mixtures. 

As acceptor additive s during polymerisation of ethylene with the catalyst for 
polymerisation of ethylene according to the invention are used compounds binding 
the phosphineligand stronger than the nickel's atom of the catalyst or changing the 
phosphineligand which become a feebly co-ordinatedigand. Typical examples of 
acceptor additives are aminooxides, organic hydroperoxides, hy'drogenic peroxide, 
complexes of the metals firom the Vlllth group of the table of periodical 
classification, for example bis-1 ,5-cycleoctadicnickel (0), tetrakis(ethylene)-j.i. 
dichlorinedinickel(I). bis(ethylene>cet>leacetoneatorodium(l), 
bis(acetonitrile)palladium(II). 

The acceptor additives during polymerisation of ethy lene according to the 
invention are in the reactive mixture in quantit\- fi'om 0,1 to ISioI per 1 mol 
catahsr. 

The polarised sohents used as medium for polymerisation of ethylene 
according to the invention arealcohols containing fi-om 1 to 1 5 carbonic atoms or 
their aqua solutions with concentration of the alcohol from 70 to 99^«iols?^' 
containing fiom 2 to 1 5 carbonic atoms, ethers containing fi-om 3 to 15 carbonic 
atoms, esters containing from 2 to 15 carbonic atomsketones containing firom 3 to 



Th^ J I carbonic atoms, tetrahydrofuranne, d bxanne 

;o*™:risar .est"'" "-^«'> - ""--^ ™ durinf *: 

pe invention is explained by the foUovvins examples 
Examples 1-8. - • 

Catalysts, which obtainment is illustrated by these examples are described in 
the above general formula, and the concrete value's of the sub'sSlSes "etdrcaS^^^ 

0 ^r J'' '^/^'T^ bis-L5-cycIeoctadicnickeI(0) is adding solution or suspension of 
100 ' '^^O^'J tnl'^^'?^"'^^^'^^^-''^' ^-^^^ '"^^ triphenvphosphine in 

^Perai^, ll^ al* 3 J^C ^'Z/^ IZ^o'! ^Zl:^:^ 



Data for the catalysts 1 - 8 



Table 1 



Test 


Cat. 








Analysis of elements 




N- 


N- 


R4 




R 


Found 


Calculated 


Result 
















C,«/o 






1 


1 


H 


H 


I..4-CSH4 


73.93 


4.79 


74.33 


5.03 


5 1 7 


2 


2 


Ph 


Ph 


K3-C^H, 


76.91 


5.18 


76.43 


5.06 


54 d 


3 


3 


Ph 


Ph 


(-CH,-)3 




5.83 


76.19 


5.74 




4 


4 


CO.CH. 


CO,CH3 


(-CH,-)4 


71.29 


4.99 


71.00 


5.26 


68 0 


5 


5 


CO,CH3 


CO2CH3 


(-CH,-)3 


71.93 


5.89 


71.55 


5.61 


49.8 


6 


6 


Ph 


Ph 


5,6-NBENa 


76.29 


5.05 


7.6.41 


5.28 


63.2 


7 


7 


CH, 


CH3 


1,1 -Feb 


71.63 


5.44 


71.41 


5.29 


36.5 


8 


8 


SOjNa 


SOjNa 


1.4-C,H, 


63.85 


4.62 


64.42 


4.23 


62.7 



a5,6-bicycle[2.2.1]hept-2-endiill : -bLr-ferrocendiill- 



Examples 9-25. 

The examples 9-25 iUustrate the application of the catalvst 1 - 8 in the test of 
poK merisation of eth> lene. 

In a metallic autoclave (250 cm) with mechanical ladle, thermometer and 
mechanism to keep constant pressure and to measure the ethvlene consumption in 
reactive medium of argon are put 10 - 200 mg of the corresponding catakst, 
5 - 300 mg of the corresponding acceptor (acceptor additive) and 50 - 100 ma of 
solvent (table 2). The reagent become saturated with ethylene during mixing 
(800 rpm) and after reaching tlie necessar>- pressure is warming to the necessary' 
temperature. The test is operating during I hour, after that the obtained polymeric is 



isolated, washed with methanol until separation of 
at 50 C''l mm Hg to constant mass. 



the catalyst and is dried 



Table 2 



Catah-tic properties of the catalysts 1 - 8 




r.t,K-^t' "^'^ '"'•^'■^"l' ^ ■ ^ • qwantitv of the 

catalyst mg: D - quantit>- of the acceptor additive, ma E - pressure ofCH, af 

F - reactive temperature. 'C; G - result ofPE.gr: H - productivitv of the'catalvs't 
K.g PE / gr Ni : I - temperature of flision of PE.. =C J - unitai^- densit%- of PE 
Cocat. = acceptor additive. ■ ' . i i i-, 

Rh-1 -u-Rh-Cl,(C2H4). ; Rh-2-u-Rh,CU(COD)2; Ni - NifCODb- 
Pd -PdCl,(CH3CN)3; COD - CIS. cis-1 , 5-cyclooctadien 



"o aqua methanol ; c - comparati\ es data - bibliography [3,6]. 



Patent pretension 



1. Catal>st for pol>meri^atio,^^<^feth>-[er,e. with general formula 



...J ; ^ ^ '"dependent each other arealkenic erouos 

contaming from I to 15 carbonic aToms^rilic groups with 6 to 15 carbonic aToms 
alkenanhc groups w, th 7 to 20 carbonic atom./rilaIkenic groups S 7 to ^0 
carbonic a oms. R and R. independent each other are H.alkenil groups wrth 1 o 15 
carbonic atoms, anhc groups with 6 to 15 carbonic atomsalkenfrilic groups U?h 7 

^he?e R-tTh;?"'"" t'T "^^^ ' '^'"^^^'^^ atoms - CcSpR'. 

M ts U Na ^ 1'°'^ carbonic atoms, - SiM,\vhere 

carbonic aVc^;s - '"'^ ^ " hydrogenated substitute with 1 to 15 

rvM. ^R-J'^-ir ''''^^^u- ^°.f«"^^^d radical, for examplalkandiillic. alkendiillic 
c>Ue.3 kandiimc b.c>-cleaikandiillic. cycIealkendiiUic. bicvclealkend Uic 
arendulhc anlalkandullic, alkenarendiillic, with I to 20 carbonic ator^s 1 r. 
f-rrocendulhc radical mono- or disubstitute L r-ferrocendiillic radical where ^re 
above)' ' ^ ^" " ^^^^'^^ ( M ts defined as 

2. Method forobtainment the catalyst for polymerisation of ethvlene according 

ketoilTder^nd" ttl^T'^'t^ ^' ^^'^ "^^^^^^^ compounds test for withbis^- " 
ketoill des and tiersphosphmes in reactive medium o f polarised Qiunnol..ri.. rl 
solvents or their mixtures at - 20 to 80-C. ^ivmpoiap^e a 

3. Method according to pretension 2, characterised by the fact that aNi(O) 

S-tt r^?,"''?- bi^;;'^'-<=y<=l^°<^tadicnickel (0).bisnorbomadicnickel O. 
tetrakistnphenylphosphmenickel (O). 

i-.t •,r;i-^^'*''''^ according to pretension 2. characterised by the fact that abis^x 
ketoillidics are used compounds which general formula is : 



m which R» and Rj mdependent each other are H.alkenic groups with 1 to 15 
carbonic atoms, anlic groups u ith 6 to 15 carbonic atomsAlken^rilic groups with 7 
to 20 carbonic atoms,anlalkenic groups with 7 to 20 carbonic atoms - C(0)OR' 
where R is a hydrogenated substitute witli 1 to 15 carbonic atoms, - SXM where ' 



M is LL Na, X, NH-, NR"+, and R'" is hydroeenated substitute with 1 to 15 
carbonic atom 
-R- is a bivalent hydrogenated radical, fox examplmlkandiillic. alkendiiUic. cvcle- ^ 
alkanduUic, bicyclealkandiillic. c>cle<ilkendiillic, bicvclealkendiillic. arendiillic 
anlalkandiilhc. alkenarendiillic, with 1 to 20 carbonic atoms, l.T-ferrocendiillic 
radical, mono- or disubstitute 1 , r-ferrocendiiUic radical, where are used as 
substitutes C(0)OR- ( R' is defined as above) or SO3M ( M is defined as above). 

5. Method according to pretension 2, characterised by the fact that as tiers- 
phosphines are used compounds which general formula is : 

P(Ri R2 R3) 

m which Rj, R::. R.i independent each other arealkenic groups with 1 to 15 
carbonic atoms, arilic groups with 6 to 15 carbonic atomsalkenarilic groups with 7 
to 20 carbonic atoms, arilalkenic groups with 7 to 20 carbonic atoms. 

6. Method according to pretension 2, characterised by tlie fact that as polarised 
solvents are used ethers containing fi-oni 3 to 20 carbonic atomietones containing 
from 3 to 15 carbonic atoms, esters containing from 2 to 15 carbonic atoms, 
tetrahydrofuranne, dioxanne, p>Tadine. 

7. Method according to pretension 2, characterised by the fact that as 
unpolarised solvents are usedbenzol, alkenaromatic carbohydrates containing from 
7 to 20 carbonic atoms, alkanes containing from 5 to 20 carbonic atoms. 

8. Method according to pretension 2. characterised by the fact that the catalyst 
IS isolated from the reactive mixture by precipitation, filtration, evaporation of the 
sohent, centrifuge. 

9. Method for polymerisation of ethylene, characterised by the fact that the 
ethylene polymerise In view of catah'st according to pretension 1 and acceptor 
additives with concentration of the catalyst from 1.1^ to 1 moLI concentration of 
the acceptor additives from LlO^^to 10 moL L pressure of the ethvlene from 1 to 150 
at. tempera nire from 10 to 150-C, reactive time from 1 niin to '24 hours i n reacti \e 
mediuni of p-olarised or unpolari.sed solvents or th ffir mi^iitm-"? ' 

10. Method according to pretension 9, characterised by the fact that as 
acceptor additives are used aminooxides, organic hydroperoxides, hvdroeenic 
peroxide, complexes of the metals from theVIIIth group of the table of'periodical 
classification, for example bis-1.5-c\cleoctadicnickel (0), tetrakis(ethvlene)-a- 
dichlorinedinickel(I), n bis(ethylene)acet>-leacetoneatorodium(I), 
bis(acetonitrile)palladium(II). 

11. Method according to pretension 9, characterised by the fact that as 
polarised solvents are usedalcohols containing from 1 to 15 carbonic atoms or their 
aqua solutions with concentration of the alcohol fi-om 70 to 99 ?dioIs, containing 
fi-om 2 to 15 carbonic atoms, ethers containing from 3 to 1 5 carbonic atoms, esters 
containing firom 2 to 15 carbonic atoms^etones containing firom 3 to 10 carbonic 
atoms, amides of the carbonates containing from 2 to 15 carbonic atommitriles 
containing from 2 to 10 carbonic atcm.s, tetrahydrofuranne, dioxanne. 

12. MetJiod according to pretension 9, characterised by the fact that as 
unpolarised solvents are usedbenzol. alkenaromatic carbohydrates containing from 
7 to 20 carbonic atoms, alkanes containing from 5 to 20 carbonic atoms. 

13. Method for isolating the polymeric obtained according to pretension 9, 
characterised by the fact that the polymeric is isolated from the reactive mixture by 
precipitation with polarised solvents according to pretension 1 1, filtration, washing, 
centriflige and evaporation of the solvent. 



r 
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<54) KATAJ1H3ATOP 3A nO/IMMEPHSAUHSl HA ETMJIEH H METOfl 3 A nOJlYHABAHE- 



TO MY 

(57) KaTa/iH3aTopT.T HMa 4x)pMy.'ia 



9 



< 

ON 

O 



H C C^H, 



B ko^To'R ;R,. R3. R,. R,, R. HcaaBHCHMO CAHH or Apyr ca a^ikHiiHH rpynH, <n>A^p>camH or 1 AO 
15 ^r/,epoAH^S5^iapH.aHM rpynH c 6 ao 15 Bi>r7icpoAHH axoMa, a^kH;iapH7iHH rpynn cn>cl JKO J.^ 
Bi,r7iepoAHH aTOMa, apk^ta^ikvuiMM rpynH <n,c 7 ao 20 B^r;iepoAHH axoMa. R, h R, wesaBHCHMO cahh or 



Apyr ca 



H, ankH^HH rpynH c 1 ao 15 BT>r^cpoAHH aroMa, apwyiHH rpynH c 6 ao 15 BT,riicpoAHH 



aroMa, 



^JSDOClD: <BG. 



,60319A_I_> 



60.M9 



a.ikM.inpH.iHM rpynH c-bc 7 20 Bbr.iepoAHU otomh, apM.ia.ilcn.qHM rpyna cbc 7 ;io 20 rbr/iepoaHM 
arowa, -C(0)OR\ k-baero R* c BT>r.neBoaopoaeH 3aMccTMTC-i c I ;io 1 5 nvAcpoz^a aroMa, -SO,M, 
kwTO M e Li, Nn, K. NH\ NR''\ kaxo R" c B-br.icsoAopoaeH .laMccTHTM c 1 ;30 15 Bi>r;icpoAHH 
aroMa, -R- c 6MBn.ieHTeH BT>neBo;iopo^cH paiiHkxi, HnnpMMcp a.ikaHAMH.ioa, a-ikcHflWH-ioB, 
mikyio.-uikaHaMMyioB. 6Munk.ion_iknHA"H-ioB. uHk.ioa.nkcHaHM.ioB. 6HUHkjioa/ikeH;iHH^ioB, apeHAMH.iOB, 
apM-iankaHAHH.ioB, a.ikH,iapeHaHH.ioB. c I ao 20 B-br>iepoAHH aroMa, 1. r-<i:>epoucHi3HVuioB pajXMkx-i, 
MOHO- H.1H A"3nMecTeM l,r-<t>epoueHAHH.aoB paAHka>i, npw koero kaxo 3aMecTHT<i.iH ce HanoyiasaT - 
C(0)OR' H-TH SO3M, kaxo R' h M mmst nocoMcHHTC aHOMCHHSi. KaTa^H3aTopi,T cc no-nytiaBa npH 
BsaHMOAcficTBHeTO Ha Ni(0) ct^comhchm^i c 6hc- a - keTOH/THAH M TpeTHMHH ci>oc43WHH B cpeoa or nansipm am 
HenaaapHM pasTBopHTCiM m.i« cmccm or tsix npH TeMnepaT\pa or -20 ao 80**C. 

13 npereHUHM 



. SiOCX <BG 603I9A_)_> 
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(54) KATAJIM3ATOP 3A nO/lMMEPH- 
3AUH5I HA ETHJIEH M METOfl 3 A nO.lY- 
HABAHETO MY 

OSsiaoT Ha rexKHkara. 

H3o6peTCHHeTO ce othhcsi ao kaxajiHsaTOp 
3a noAHMcpHsanHSi Ha cth^ch, no-iy^aeaHc na 
no-qMCTH-neH, kakro h ;ho mcto^ 3a naiyMaBane na 
kaTajiHsaTopa. 

npe;iujecT&nuio cbcrcwjHHe na TeXHHknra. 

HaeecTHO e» Me HHkciOBHTe koMn.nekcH, 
cb^I-bp^KaLUM xciaTHO CBTsp^nHM a -keroM/iHaHH 
yiMraHAH, ca akTMBHji knTn.nMnnropM 3a o-tmpo- 
MepM3auMfl Ha cTH^ieH ao /imhcmmh a -a-ikeHH 
[1,2] . B npHc-bCTBHe H!\ akuenropHH ao6aBkH resH 
opraHOHHke.ioBH cbenMHeHHW ce npesp-biuaT b 
kara-nHanTOpM 3a no.aHMepw sauna na eTH.neH, 
noBHUjaBnHkH kaTa-nHTHMHara cm nkTHBHocT [3). 
HMkeJi-H.TMaHHTe kaTa.i;i3aTopH, oniicnHH b 
;iMTepnTypnTa [6,7] chiuo no.aHMepH:^MpnT exineHn 
AO nannerw-neH c pas-WiiHii Mo.neky.THH Maoi. ho ce 
noLrryMaarrr in situ b Ha»ia-ioTO Ha noLOiiMepvcviui'toKK'iTa 
peakujis?. BcH^kw onucnHii b .aMTepaTypara HHke.n- 
M/iHaHH karanHsaTopH Morax ah ^sx^t M3no-n3BaHH 
H 3a cbno.iHMepH3aunsi Ha eTM/ien c pns.iHMHH 
cbMOHOMepw AO naiy^iaBane Ha mmecH nomerwcH c 
HHcka iLTbTHOcT [LLDPE] H;iH43yHkuTOHanH3HpaHM 
noraeTH-nenH c HHcka nm>THocT [FLLDPE] [4^ . 

TexHHMccka cbumocr Ha H3o6peTeHHeTO. 

Kara-iHaaTop-bT sa no.aHMcpHsauHSi Ha 
enTLieH cbr.TacHO H3o6peTeHHeTO hmh cneAHaTa o6tiia 
XHMHWHa c]x>pMy/ia 



H C C H 



k-bAcTO R' e B-br-ieBOAopoACH saMCCTHTc/i, 
cbA'bp>Knm oT I AO 15 BT>mepoAHH aroMa -SO^M, 
kT^ACTo M e Li, Na, K, NH NR;'+. karo R e 
B-br/ieBOAopoAeH sawecTHTc-T, CbAi>p5Kam or 1 AO 

5 15 B-bnepoAHM axoMa. 

-R- c 6HBa-TeHTeH B-br/ieBOAopoACH 
paAHka^i, HanpHMcp a,ikaHAMK;ioB, a/ikcHAHH/iOB, 
UHkJioaTikaHAHH.iOB, 6HUHk^oa;ikaHAHH-rTOB, 
UHkyioa.ikeHAHH^iOB, 6HUHk-noaJikeHAHHJiOB, 

10 apeHA"M ^OB, apH.Ta_TkaHAHH-iOB, a-ikH-iapcHAM- 
M,aoB, cbA'bpjKam or 1 ao 20 Bi>rnepoAHH axoMa, 
i,r-<t>€poueHAHH^OB paAHka-i, moho- hjim AHsa- 
MecTCH l,r-4>epoueHAHH;ioB paAHkaji, k-bAero 
karo snMccTHTMH ce HsnorasaT -C(0)OR* (R' 

15 cc Aect)HHHpa kakro no-rope) hah SO^M (M ce 
Aect)MHHpa kakro no-rope). 

Kara-aHsaTop-bT 3a no^MMepHsauHSi na 
eTH.ien cbmncHO M3o6peTeHMeTO cc noyiyMaaa npH 
B^nHMOACHCTBHeTO Ha Ni(0) cbeAHHCHHa c 6hc- 

20 a -kcToii.niiAH m TpcTHUHM ctxx:4)HHH B cpeAa ox 
no.TflpHM H.aH Heno-isipHH pasraopHxe-iH m.th 
CMCCH or rax npw xeMneparypa or -20*'C AO SCfC 
Karo Ni(0) cbeAHHCHHSi ce Mano.aasar 6hc-I,5- 
UHk-iookxaAneHHHke-1 <0). 6HCHop6opHaAHeH- 

25 HHke^(O), xexpakHcxpH4)eHH;i4>occ}5HHHH- 
ke-T(O). Karo Sac-a keroiWHAH ce HsnoJiSBar 
cbeAHHcHHfl c o6iua 4x)pMy;ia 



(R R R )P 



Jf Hi 



H C C H 
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B koaro R,.Rj,R3,R^,R,,R, HeaasHCHMO 
CAHH or Apyr ca ajiknTiHH rpynn, cbA*bpxnmH 
or 1 AO 15 B-bPJiepoAHH aroMa, apHjiHH rpynM, 
c'bA'bpjKaiUH or 6 AO 15 BT>ryiepoAHH aroMa, 
aJikRaapH/iHH rpynw, cbA'bpJicamH or 7 ao 20 
Bi>r/iepOAHH aroMa, R^ H HeaaBWCHMO cahh 
or Apyr ca H» a^ikn^HH rpynM, cbA'bpxcauiM or 1 
AO 15 B-br-iepoAHH aroMa, apH-riHH rpynw, 
c'bA'bpxacuH or 6 ao 15 B-bP/iepOAHM aroMa; 
ayikRaapM/iHH rpyriM, cbA'fap^icamH or 7 ao 20 
B-br-riepoAHH aroMa; apH7ia.akHyiHM rpynn, CbAtp- 
5icaiun or 7 ao 20 BtnepoAHM aroMa, -C<0)OR\ 



40 



B koflTO R^ H R^ HcsasHCHMO eAHH or Apyr 
ca H, a^kM.iHM rpynn, cbA^pxautH or 1 AO 15 
B-bnepoAHH aroMa. apHJiHH rpynn, cbA'bpxaJUH 
or 6 AO 15 B-bpyiepoAHM axoMa, a^k>LaapicriHM 
rpynM, cA"bp)*cauuH or 7 ao 20 BT>ryiepoAHH aroMa, 
npH.na.akH.aHH rpynH, c-bAT>p>KaiUM or 7 ao 20 
B-br-nepoAHH aroMa, -C(0)OR*, k-bAcro R* e 
B-bP/ieBOAopoAeH aawecrHrc;!, chffbpxaux or 1 ao 
15 ffbpyiepoAHM aroMa, -SO3M, ktAcro M e Li, 
Na, K, NH%, NR'\, karo R" e BT>r^eBOAopoAeH 
aaMccrHrcji, cbA'bp^Ram or 1 ao 15 BT>r^cpoAHH 
aroMa. 

^5 .j^. e 6HBa/icHTCH B-br;ieBOAopoACH 

paAHkayi, HanpHMep ayikaHAHiuioB, a-rikcHAH*^OB, 
UHk-aoa-nkaHAHHTioB, 6HUHkyioa-ikaHAHM-'>OB, 
UHkyioa/ikcHAHM^OB, 6HaHkyioa-nkeHAHH-aoB, 
apcHAHHJioB, apH-^a/ikaHAHH/iOB, ajikHiiapcHAM- 
H710B, cbAt>p:Kam or I ao 20 str-aepoAHH arowa, 
l,r -c|>epoucHAMH/ioB paAHkaii, moho- hltim 
AH.iaMecTCH l,r -ct>epoucHAHM-aoB paAwkaji, 
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ltT>AeTO knro aaMCCTHTC/iH ce n3no-n3BaT - 
C(0)OR' (R' cc ;ic4>HHHpa knkro no-ropc) r-ih 
SO3M (M ce aect)MHHpn knkro no-ropc). Knro 

TpeTH4HH <tx>CC}>!1HH CC KnnO.llBnT CbeaHHCHHSI c 

o6iua 4>:fpMy.ta ^ 
P(R,R,R,) 

B kosiTO R,,R^ M Rj HejnBHCHMo e;iHH or 
flpyr ca a.nkM.THH rpynH, <rba"bp)«auxM or 1 ao 15 !0 
BT>rjiepoaHH aroMa, apH-nHM rpynH, cbA'bpxamn 
OT 6 15 ffbr.iepoaHH aroMa, ojiknAnpHAHU 
rpynH, cTjAtp^aiuH or 7 no 20 B-tar^cpo;iHH 
aTOMa, apmia^kH.iHH rpynH, CT^A'bp^nmH ox 7 
20 BTsr,iepoaHH aroMa. J 5 

KaTO naiflpHH pa3TBopHTe-iM npH CMHTcsa 
Ha kara-TH^nTopn esr^nacHO M3o6peTeHMeTO ce 
H3no.i3BaT erepH, c'b;i-bp«aiUH or 3 ao 20 
B-bnepoAHH aroMn, keroHH. cbATap^Kaum ot 3 

15 BT>r-iepoaHH nroMa, ecrepH, cba'bpJKniuii 20 
OT 2 AO 15 B-br.nepoaHH aroMa. 
TeTpaxMApo4)ypaH, AHokcnH, hmphahh. 

KaTO HCnO.TSipHH paSTBOpHTe.lH npM 

CHHTesa Ha kaTa.nH3aTopn ebmncHO K3o6peTe- 
HMCTO ce M3no.a3BaT 6eH3o.n, n.ikM.napoMOTHH 25 
B-br.ieBOAopoiiM, c'bA'bp>KamH ot 7 ao 20 
B-br/iepoAHM axoMa, a-ikaHH, cbATip^JcauiM ox 5 
AO 20 BT>rAepoAHM aroMa. 

KaTajiHsaTop-bT 3a no.iHMepM3auM$i ha 
cTH-ncH c-brjiacHO H3o6peTCHHeTo kaTn.iH3Mpa 30 
noAMMepM3nuwflTa Ha cth-hch b cbcxosiHMe Hn 
pasTBop H.iH cycneHJHfl e npHCtcTBiie Ha 
akuenTopHH Ao6aBkn npw koHucHrpnuHsi Ha 
kaTa-iH3aTopa ot 1. 10^ ao 1 mol/ 1 , Ha-iaraHe 
Ha eTiLTieHa or I ao 150 ai, rcMnepaxypa ot 10 35 
AO 150**C, peakuHOHHO apcMe ot 1 mhh ao 24 m 
B cpeAa ot no.isipHH h.ih Heno.TsipHH pasTsopw- 

TC-IK H,1H CMCCM OT TSIX-. 

KaTO akuenTopHH Ao6aBkH npH 
noyiMMepH3auH$nra Ha cthach c kaTa.iMsnTopa 3a 40 
noAHMepH3a UM SI Ha cth-ich cbr/iacHO 
H3o6peTeHMeTO ce nsno-nsBax xhmhmhh c-bcAWHe- 

HHfl, CB^>p3BnmH <}X)Cct)HHOBHfl JlMPaHA no-3ApaBO 

ot HHke^oBHsi aTOM KB kaTaJiMBaTOpa ann 
npeBp-btuaiuH c}>oc4)HHOBHSI AMraHA b no-C7ia6o 45 
koopAMHMpauu cc TiHraHA- TMnHMHW npHMcpH 3a 
akuenTopHM Ao6aBkH ca aMWHOokcHAH. 
opraHMMHH xMAponoepokcHAH, aoAopoACH npe- 
kMc, koMn.aekcH wa MCTajiMTc ot V!!I rpyna Ha 
ncpHOAHHHaTa CMCTCMn; nanpHMCp 6mc-1.5- 50 
UHk-aookTaAMeHHMke7i(0), TCTpnkHc (eTH.aeH) - pi 
-AMxyiop(>AHHMkc/i(I) . 6hc (eTM.neH)nucTH.naue- 



roHOTopoAM" (1) » 6hc (aucTOHHTpa/i) naAaAHM (II) . 

AkuenTopHHTc Ao6aBkji npn noTiHMcpH- 
samisiTa na cth-Tch c kaTaAHsaTopa 3a noAHMc- 
pHUaUHSl Ha CTHACH CbPAaCHO H3o6peTeHHeTO 
npHCbCTBaX B peakUHOHHaXa CMCC B koAMMCCTBO 

OT 0,1 AO 10 mol Ha \ mol kaTa;iM3aTop. 

no;i$ipHHTe paSTBOpHTCAH, H3nOA3&aHH 

knTo cpeAa 3a noAMMepH3aunaTa na cTHAeH 
c"briacHO H3o6pcTeHHeTO, ca a-nkoxoAH, 
c-bA'bpxniuH OT 1 AO 15 B-bPAepoAHH axoMa hah 

TCXHM BOAHH paSTBOpH C kOHUCHTpa IIHSI Ha 

aAkoxoAa ot 70 ao 99% tcta. ahoah, 

CT>A'bp5*t3mH OT 2 AO 15 B-bPACpOAHH aTOMa, 

cTepH, c-bA'bp>KamH 3 AO 15 si^r/iepoAHH axoMa, 

eCTCpH, CbA^bp^KaOXH OT 2 AO 15 Bl> PAC pOAHH 

aTOMa, keTOHH, c'bA'bp^KaiUH or 3 ao 10 
B-br.iepoAHM aTOMa, aMHAH na kap6oHOBHTe, 
c"bA'fap>KaiJiH or 2 AO 15 B-brAepoAHH axoMa, 

HHTpHAH. CbA-bp)KaUXH OT 2 AO 1 0 BT>rAepOAHM 

axoMa, TeTpaxHApo<{5ypaH, AHokcaH. 

HenOAflpHHTC paSTBOpHTCAH, H3nOA3BaHH 

kaTo cpeAa 3a noAHMepHsauHfl Ha cthach 
cbPAacHO H3o6peTeHHeTO, ca 6eH30.;i, 

XTkHAnpOMnTHM BT^r^lCBOAOpOAH, CbA^pJKaUZH OT 

7 AO 20 Bi^r.iepoAHH aTOMa, a-ikanH, cbA^^p^aiuH 
OT 5 AO 20 B-br-iepoAHH aTOwa. noAyncHHsiT 
noAHMcp c kaTa,iH3aTopa 3a noAHMcpHaaimsi Ha 

CTHACH CbPAaCHO H3o6pCTCHHCTO CC HSOAHpa OX 

peakuHOHHaTa cpcAa qpes yxaaaaHe, 
cJjH.iTpMpaHe, M3napflBaHc na paaxBopHxeAsi, 
UCHXpoc{)yrHpaHc. 

OcxnrHMHHflT kaTn.nH3aTop MOMce Aa 6T>Ae 
OTCTpancH OT no.niiMepa Mpc3 npOMHBaHe c 
no.iflpHH pajTBOpHTciH, TakHBa kaxo MexaHOA, 

eXaHOA, aUCTOH, AHMCTMA<|50pMaMHA, 

auexoHMxpuA, h^h c boahh pasxBopH na 

MHHepa-lHM kHCe-THHH C kOHUCHXpaiXJIfl OT 1 AO 

60%. 

npeAMMCTBaxa Ha kaxaAHsaxopa cbrAacHO 
H3o6pexeHHeTo ca Herosaxa BHCoka akxHBHOCX, 

HHCpXHOCXXa My k-bM nOAJipHHXC pa3XBOpHXeAH 

H ffb3MO)4CHOCXxa Aa ce noAy^aaax ci>noAMMepH 
Ha exHACHa c ahhcAhh a-aAkcHH, o6pa3yBaiim 
ce in situ, b xoAa Ha noAMMcpHsauHOHHaxa 
peakiiHsi. 

H3o6pcTCKMexo ce ncwicHsiBa ^pc3 c-ieAHH- 
xc npHMepH. 

npHMCpH 1 - 8. 

KnxajiM3nTopnTc, no^yMaBaHexo Ha koMxo 

cc MAKKXpHpa qpC3 TC3H npHMCpH, CC OOHCBaX 

c nokaaannxa no-ropc o6ma xHMHMHa 4>opMyAa, 
n koHkpcTHHTc 3HaMcHHfl MS aaMCCxMxc/iHXc ca 
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K-bM 4.10^ mol 6HC-I,5-UMk-io<)kTaaHeH- 
HHkeJi(O) ce Ao6nBS) pa:iTBop m.hh cycneH3Hfl h.t 

2.10 ^ mol OT CbOTBCTHMfl H.IHfl H 4.10^' lUol 

TpH4>eHH4K)c45HH B 100-150 CM^ TO-ivo.a. PcnkuH- 
OHHaxa cMec cc paafrbpkBn 18 m npw CTniiHn 
TeMneparypa, 1 m npw 50°C h cjiejx ox-ia)K;iaHe 
ce Ao6aBsi 120-200 cm^ xekcaH. OxAeiieHHTe 



kpMCTXiM ce (f^H^TpHpar (npHMcpn 3-7), npo- 
MHBarce c 10-20 cm^ cmcc (1:2) TO.iyo.i-xekcaH 
M ce cyujar 6 ^ npn 50'*C h 0,1 mm Hg. 

B c;iyMaMTe, oTHacsiiiDi cc xio npHMcpH 1,2 
H 8, peakuHOHHaxa CMec ce 4)HyiTpHpa 6c3 ao- 
6aBflHc Ha xekcaH. OxAcncHHTc kpHcra-iH ce 
npoMHBaT c 10 cm' xo-fiyo-i h ce cytuar 10 ^ npH 

50°C H 0,1 MM Hg. 

Ta6jiHua 1 



OnHT 
No 



KaT. 



2. 2 



UnHHM 3a kaTa.in3aTopMTe 1-8, 



R 



R 



H 



Ph 



Ph 



1.4-C H 

6 4 



EACHeHTeH aHaAH3 



HanepeHO 



73.93 



76.91 



4.79 



5.18 



H3MHCAeH0 



74.33 



76.43 



5.03 



5.06 



Ao5hb 
% 



51.7 



54.4 



3. 3 



Ph 



Ph 



75.82 



5.38 



76.19 



5.74 



60.4 



4. 4 



5. 5 



CO CH CO CH 



2 9 



2 3 



(-CH^-), 



71.29 



4.99 



71.00 



5.26 



68.0. 



CO CH CO CH 



2 9 



2 9 



71.93 



5.89 



71.55 



5.61 



49.8 



6. 6 



Ph 



Ph 5.6-NBEN 



76.29 



5.05 



76.41 



5.28 



63.2 



7. 7 



CH 



CH 1.1-Fc 



71.63 



5.44 



71.41 



5.29 



36.5 



8. 8 



SOKa 



SONa 

9 



63.85 



4.62 



64.42 



4.23 



62.7 



5,6-6MUHlvio[2.2.11xcnT-2-eHaHMJi; - "t,!' -<t>epoueHA»iM;i- 



^pe3 npHMepv 9 - 25 cm u^iocTplipil 
npuox BMero m Latubutoph i - t i 
peakxpum ocvTUMepuxattiic Ha cnLieift. 

B ucTMCH MTolUM (250 cm*), cna^^n 
c uexaHK^Ba 6-fcpka^ka. r«pBowerfcp ■ 
ycTpoAcTBO 3a noAfl^pMHc va hoctomho 
aajisraHe u oTtiKranc paaxona Ha ctkich, b cpcaa 
OT aproH cc 3apc«aT 1 0 - 200 mt or cbOT»cTH>i« 
karayiMsaTop, 5 - 300 mt ot cwtbcthma akucn- 



100 «r parr»opi ^ ,^ 

;|ocTiiraat »* cwrB»T»ato smAM^Uii 
■arp««« AO ■ o«xoA»«*« T#MB«p«TyT»- 

npoMMaa cc c weraHOJi no oTCTpaH»aHc aa 

kaTa-iK3aTopa h cc cyaiH np« 5QK: / 1 mm » 
nocTCMiHHO Tcno. 

Ta6jiHiyi 1 



ICa'nuiirr»mi caoAcraa Ha karaMUTOpa I - * 




BAD OF^IQINAL Om 
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A- BHM Ha paaTBopHTcna; B - o6eM hh pa3TBopHTe-afl, cm'; C-ko.iHMccTBO Hn kaTann3a-Topa, mf, 
D-ko-aHMccTBO Ha akuenTopHnra Ao6nBka, Mr; E-Ha.isiraHe Ha C,H^, at; F-peak-UHOHHa TeMneparypa, 
**C; G-4o6hb Ha HE, r; H-npoaykTHBHocT na kara^insnTopa, kr OE/r Ni.h; I-rcMn. na ToncHc Ha FIE, 
J-OTHOCHTC7IH3 n.nbTHOCT Ha HE; Ctkar. -akuen-TopHa ao6aBka. 

Rh-1 . ^ -Rh,CI,(C,H,),; Rh-2 - -Rh^, (COD),; Ni - Ni(COD),; Pd - PdCl, (CH^CN),; 

COD -uHc,uHC-l,5-mtk,nookTaaHeH y(\ 

\^ 

a-88% Bo;ieH MexaHo.n; b, c-cpaBHHTe.nHn viMTeparypHH jaHHH- /iht.H3t. [3,6] . 



naTCHTHM npereHUMH 



I. Kaxa.nH-tnTop nn n().TMMepM3aun5J Ha 
CTHJieH c o6iua ctxJpMv.-ia 



H^C CM 
Jf Ml 



B kosiTO Rj.Rj.Rj.R^.R, h R^ HeaaBHCHMo 
CAMH OT Apyr ca^&.nkicnHH rpynH, cba'bp^KauiH 
OT 1 AO 15 Bijr/iepoaHM aroMa, apinHH rpynH, 
c-bA^bp^KaiUH OT 6 AO 15 B-bnepoaHH aroMa, 
a.TkM.aapH-nHH rpynn» ctAT>p5KauiH ot 7 ao 20 
B-br-nepoAHM aroMa, apMTia.nkM^HH rpynH, 
cbA'bp^KauuH OT 7 AO 20 BT>r.aepoAHH aTOMa, R^ m 
R^ HeaaBHCHMO cahh ot Apyr ca H, a/ikHyrHW 
rpynH, CT>A'fap5KaiuH ot I ao 15 B>»ryiepoAHH 
aTOMa, apH^nHH rpynH, crbA"bp>KamH ot 6 ao 15 
nrncpojxm aroMa, a.ikH.napH-iHM rpynif, cbA'bp- 
xcaiUH ot 7 AO 20 e-br.nepoaHH aTonn, apH.na.i- 
knAHH rpynH, cbA^bp^cauxH ot 7 ao 20 arbr-nepOAHH 
aTOMa, -C(0)OR\ k-bACTO R* e BT>r^eBOAopoAeH 
3aMccTHTcyi» crbAi>pxaia or 1 AO 15 Bi>rjiepoAHH 
aTOMa, -SO3M, k-bACTo M c Li, Na, K, NH\, 
NR^"*, kaTo R- e BtryicBOAopoACH anMccTHTCJi, 
ci>AT>p5*cam oT 1 AO 15 BT>r;icpoAHH aroMa; -R- c 
6HBxricHTeH Bn> r/iCBOAopo AC H paAHka.*!, nanpHMcp 
aJikaHAHHTiOB^ a-nkeHAMHJioB, UHk-ioa-ikaHAM- 
HJioa, 6Mu.Hk/ioa-nkaHAHH-noB, UHkyioa/ikcHAw- 
HJ10B, 6HUMk;ioa7ikeHAMH.noB, apcHAHH^oa, 
apH^a-nkaHAHH-^oB, a^ikn.napeHAiiH.io8, cbA"bp- 
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i,r -(t>epoaeH-aHH-ioB pnaiika-i, k-bACTO k.iTo 
:^aMecT»Te,iM ce HsnoyissaT -C(0) OR* (R' ce 
AecjDHHiipa kakTO no-rope) hah SO^M (M ce 
AeffjuHHpa kakTO no-rope). 

2. MeTOA 3a no/iyMasaHc na kaTa-iH3arop 
3a no.iHMepHsauHSi Ha cth-tich c>r.iacHO 
npeTeHUH5i I, xapakTepH3Hpam cc c Tosa, qe 
Ni(0) CT>eAHHeHHSi BaaHMOACHCTBaT c 6hc- a - 

keTOM,aHAH H TpCTHTOH 4>OCC|>HHH B CpCAa OT 
nO-aSipHH HJIM KenO^JjpHM pa3TBOpHTe-lH HTTH 

* ^ CMCCH OT TAX HpH TCMncpaTy pa OT -20^C AO SO^^C. 

3. MeTOA cbr/iacHo npcTeHumi 2, xapakTe- 
pn3Hpnm ce c Tosa, mc kaxo Ni(0) CT>eA"HeiuiSi 
ce H3no-T:^BaT 6hc- 1 ,5-ii>ik.iookTaAHeHHKke.T(0) , 
6HCHop6opHaAHeHHHke.i(0) , TCTpakHCTpn- 
(J>eHH-nct>oc4>HHHHke-n(0). 

4. MeTOA ctr/iacHO npeTCHUHa 2, xapakTC- 
pH3Hpau: ce c Tosa, ^e kaTo 6HC-a- keToii.nnAH 
ce H3no,n3BaT c-beAHHCHMfl c 06 ma 4x>pMy-ia 



25 



iC H ) P 

4 V » 



30 
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B kosrro R^ h R^ HesaaHCHMO cahh ot APyr 
ca H, a-nkH^iHH rpynH, cbA"bp»amH or 1 ao 15 
BT>r;iepoAHM aroMa, apjtriHH rpyrra, cbA'*>P^2iUH 
or 6 AO 15 BT>r-icpoAHM aTona, a-nkK/iapH.iHH 
rpyrra, ci>Ai>p5KaiuH ot 7 ao 20 Bikr^poAHJi aTOMa, 
apn.aa.nkM.nHH rpynn, cbA'bp)icaiuH or 7 ao 20 
BT>r-acpoAHH aTOMa, -C(0)OR\ ktACTO R* c 
BTir/icBOAOpoAeH saMccTHTci, cbAbpxamoT 1 AO 
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15 B"br.iepoaHH ajOMH. -SOjM, k-baero M e Li, 
Nn. K. NH"^. NR^**. knTo R" e 8-bneBOAopo;ieH 
33MecTHTe/i, c-ba-bp;#caiu or I ao 15 K-br.iepo^jHM 
aroMa; -R- e 6HBn.aeHTeH B'br/ieBoaopoaeH 
pnawka-T, HanpHMcp a.TknHaHM,io8, a.nkeHaMM.noB, 
UHk/ioa^ikaHAHH-noB. 6HUHk.ionyiknHAHH.aoB, 
UHkyioa-akeHAHH.noB, 6HUHk.aonyikeHAHH;iOB, 
apcHAHH^OB, apH.na.ikaHAMHyioB, a.TkH/inpeH- 
AHW-iOB, c-bAT^piKam OT 1 AO 20 B-br.nepoAHn 
BTOMa, l,r -<}?epoueHAMH.noB pnaHka-i, moho- h-hh 
AH3a-MecTeH -<J>epoueHAHH;ioB paAHka./!, 
k-bACTo karo saMccxHTe/iH ce Hanojiasar - 
C<0)OR'(R* cc Ae<tHHHpa knkro no-rope) M.aH 
SOjM (M ce Ae«}>HHHpa kakxo no- rope). 

5. MeroA c-br.incHO npercHUHfl 2, 
xapakTepH3Mpnm ce c tobh, ve knTO TpeTH^HH 
cfJOCcfjuHH ce H3no.a3FnT cv>eaitHeHiisi c o6uin 
4>opMy.ia 

B koflTo R,,R2 H HeaaBHCHMo cahh ot 
Apyr ca n.ikH.THH rpynH, rbAi>p5KnmH or I ao 15 
B-bmepoAHH aroMn, apH/iHH rpynn, cT>A'bp>KnmH 
OT 6 AO 15 BT>r/iepoAHn nroMn. a-tkM.iapH.THH 
rpynH, cT>Atp)KamH or 7 ao 20 B-br.aepOAHH 
aroMa, apH.aa;ikHviHH rpynn, cbA'bp^naiH or 7 
AO 20 ffbr-iepoAHH aroMa. 

6. McTOA c-br.iacHO npereHUHJi 2, 
xapakrepHSHpam ce c Toaa, qe karo no.nnpHH 
pasTBopHTciH ce Hsno.iaBaT erepn, CbA'bpxauiH 
OT 3 AO 20 B-br-iepoAHH aroMa, keroHH. 
c-bA*bp5KamH OT 3 AO 15 B-br.nepoAHH ajoMn, 
ecTepH, cbA'bpxniuH or 2 ao 15 B-brjiepoAHH 
aroMa, TerpaxMApoctjypaH, AHokcan, nnpHAHH. 

7. MeroA CT>r.iacHo npeTCHUMst 2, 
xapakTepH3Hpnm ce c roan, karo Heno.njjpHH 
pa3TBopHTenH ce Hsno.nsBaT 6eH3o^, 
a.TkH/inpoMnTHH Btr.ieBoaopoAH, cbA'bp>KniuH or 
7 AO 20 BT>r.iepoAHH nroMn, n.nknHH, cbA-bp>KniiiH 
or 5 AO 20 B-br^epoAHM aroMa. 

8. McTOA c-br.m: . npcxeHUHsi 2, 
xapakrepHSHpauu ce c Tf - . ;e knTa-iMaaTop-bT 
ce H307iHpa oT peakur • ..-iaxa cmcc Mpea 
pasxBapflHe. yxajiBane, cpii.axpHpaHc, ucHxpo- 
(JjyrHpane, MsnapgaaHc Ha paaxBopHxeyisi. 

9. MexoA 3a nojiHMepHsauHff na cxHyien, 
xapakxepH3Mpam ce c xoaa, qe exH^cHi.x 
nOJTHMCpHSHpa B npHCbCTBHC Hn knTa.THsnTop 



cbnncHo npexcHUHsi I h akuenxopHH Ao6aBkM 
npH koHueHTpnuHfl Ha knTaqH^aropa ox 1.10'^ 
AO 1 mol/l, koHueHTpauHH na akuenxopHHxe 
Ao6nBkH OT 1. 10* AO iO mol/I, Ha^iaraHc na 
5 cTM^neHn ox 1 ao 150 at, xcMnepaxypa ox 10 ao 
I50**C, peakuHOHHO BpeMe ox 1 mhh ao 24 q b 
cpcAn OT no.asipHH h-th Heno^inpHH pa3XBopHTe-TH 

H.IH CWeCM ox TAX. 

10. MexoA cbr/iacHO npeTCHUHSi 9, 
10 xnpnkTepH3Hpam ce c xosa, qe kaxo akuenxopHH 

AodaakKce H3rro;i3Bax aMHHOokc«AH. opraHOTHH 
XHAponepokcMAH. BOAopoACH npcknc, koMnjiekcH 
Ha Mcxa/iHxe ox VIII rpyna Ha nepHOAHqnaxa 
CMCTCMa, HanpMMep 6hc- l,5-^Hk-aookxaAHeH- 
15 HHke.n(O), xexpakHC(eTHyieH)- -ahxjiopoamhh- 
kcLid). 6Mc(exM.neH)aueTM.iauexoHaxo- poAHMd), 

6 H c ( n ueTO H Hxp M.i ) nn-an A H H ( n ) . 

11. MexoA cbr.iacHO npexenuHsi 9, 
xnpnkTepii:uipniii ce c Toaa, ^e kaTo no.TsipHH 

20 pnnTBopHTe.TH ce Hsno.nssaT a.nkoxo.TM, 
cbA-bpxntJUM OT 1 AO 15 BT>r.iepoAHH axowa h-hh 
TeXHH BOAHH pa3XBopH C kOHUCHXpaUHa Ha 
a.ikoxo.ia ox 70 ao oko.io 99% xem.; aho.ih, 
cfcA'bpjKnmH ox 2 AO 15 BT,mepoAHH axoMa, exepn, 

25 cbAtp^niuH ox 3 AO 15 a-brncpoAHH axoNra, 
ecrepH, ci,A"bp)KamH ox 2 ao 15 Bi>ryiepoAHH 
axoMa, kexoHH, ci>A'bpxauiH ox 3 ;;o 10 
B-br.nepoAHH axoMa, aMHAH Ha kap6oHOBiiTe, 
c-bA-bpxniiiH ox 2 AO 15 B"br,iepOAHH axoMa, 

30 HHxpH.nH, ctA-bpxaniH ox 2 ao 10. BT>r-nepoAHH 
axoMa, xexpaxHApo4>ypaH, AHokcaH. 

12. NfexoA cbr.nacHo npcTeHUHsi 9. 
xapakxepH3Hpam ce c xosa, qe kaxo Heno^isipHH 
paaxBopHxcyiH ce H3no;i3Bax 6eH30Ji, 

35 ajikw^apoMaxHH BT»r;ieBOAOpoAH, cbA'fap^KamH of 

7 AO 20 BT>r/iepoAHH axoMa, a-nkaHH, cbAtp^Kaiim 
ox 5 AO 20 BT>r.iepoAHH axoMa. 

13. MexoA 3a HSO-nnpaHe Ha no/iyqeHHsj 
no.iHMep c-br.nncHo npexenuHfl 9, xapakxe- 

40 pnHHpaui ce c xosa, se no^HMepi>x ce HSOTiHpa 
ox peakuHOHHaxa CMec Mpes yxaflaane c no/isipHH 
pasxBOpwxeTi H cbr^iacHo npexeHuna 11, 
<l>HyixpHpaHe, npoMHBaHe. ueHxpo<l)yrHpaHe h 
H3nap5rBaHe Ha paaxBopHxc-nn. 

45 
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